and the BSAS/mullite-20wt%BSAS two-layer coatings.
Thermal conductivity of the EBCs further increased in the first 10 hour furnace water vapor cyclic testing. As shown in Fig. 2 , the conductivity of the EBCs increased by as high as 30% after the furnace test. The increase in the conductivity is attributed to the coating sintering. The subsequent 10 hr laser cyclic testing, however, reduced the conductivity of the coatings. This may be due to coating cracking and micro-delaminations under the high temperature, high thermal gradient cyclic testing. Fig. 3 shows thermal conductivity changes of the BSAS coatings as a function of cycle number. In the pure laser test case shown in Fig. 3 (a) , the conductivity had a minimum value of 1.5 W/m-K at about 20 cycles. The conductivity then increased, and maintained at about 2.5-2.6 W/m-K with further thermal cycling. In the combined furnace and laser thermal cycling case, significant thermal conductivity increase was also observed. As shown in Fig. 3 (b) , the measured conductivity increased to above 3.0 W/m-K. SubstantiaTgiass phase formation was observed at both coating surfaces after the high temperature cyclic testing, as shown in Fig. 4 . Fig. 5 shows the thermal conductivity changes of the BSAS/mullite-20wt%BSAS twolayer coating systems as a function of the cycle number. For both pure laser tested and combined furnace and laser tested specimens, initial thermal conductivity increased due to the coating sintering.
However, the later coating conductivity decreased due to the coating cracking and delaminations under the further testing. From the tests, it can be seen that both the coating sintering and coating delaminations occurred much faster for the combined furnace water vapor and laser cyclic test, as compared to the pure laser test. The preliminary test results indicated that the water vapor has a detrimental effect on coating durability, especially under the thermal gradient cyclic test conditions. The coating failure can be greatly accelerated, by the interface pore Thermal Barrier Considerations ofEnvironmental Barrier Coatings Thermal barrierfunctions of theEBCsdepend on thecoating thermal conductivity, thickness andheat flux conditions encountered in anengine. Fig.7 (a)and(b)shows calculated andexperimentally measured temperature distributions across a coating system asa function of theheat fluxandcoating thickness. Forthegiven conductivity values ofthecoating andsubstrate, in order to maintain theinterface temperature of approximately 1300°C under thefixedsurface temperature 1450°C, either a higher heat flux(I00W/cm 2)or athicker coating (0.508 mmthick) is required. Theeffect of EBCconductivity onthecoating temperature reduction is illustrated in Fig.8 (a) and(b),fortheheat fluxes of50W/cm 2 and 100 W/cm 2, respectively. 
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